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A study on the ball endmill process of brittle materials
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In this research, the effect of the micro structure on the cutting edge in the
ball endmill process of optical glasses is investigated.

Machining tests are performed bx mono-crystal diamond tools of which the cutting edge is dressed the
triangle micro structure. In machining tests, it can be concluded as following, 1. Characteristics of the
brittle fracture are effected by a vertical angle of the triangle structure. In the milling process, the
brittle fracture is reduced by the specific vertical angle of the triangle structure.2. The feature of
brittle cracks is changed by the components of the material cut.
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Fig. 3-1 Single crystal diamond tools
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Fig. 3-2 Diamond ball endmill
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Fig. 4-1 Machined surface
Cutting conditions: Tool, single crystal diamond tool;
material cut, soda lime glass; feed rate, 60 mm/min;
rotational speed, 20000 rpm; maximum depth of cut,
0.0026 mm; and lubrication, dry.
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Fig. 4-2 Cross section of the surface
Cutting conditions are same as those in Fig. 4-1
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(a)Amplitude A: 0 pm (b): A1 0.58 um
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Fig. 4-3 Machined surface

Cutting conditions: Tool, R0.5 single crystal diamond
ball endmill; material cut, soda lime glass; feed rate,
0.24 mm/min; rotational speed, 20000 rpm; feed rate
per edge, 12 nm/edge; cutting speed, 62.8 m/min;
depth of cut, 0.05 mm; and lubrication, water.
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Fig. 4-4 Cross section of the surface
Cutting conditions are same as those in Fig. 4-3
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Fig. 4-5 Machined surface

Cutting conditions are same as those in Fig. 4-3
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Fi. 4-6 Machined surface

Cutting conditions are same as t se in Fig. 4-3
3 are same as t

Fig. 4-7 Cross section of the surface
Cutting conditions are same as those in Fig. 4-3
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